Percutaneous removal of renal stones
Urolithiasis in Western communities has a high incidence, afflicting one in every 10 males before the age of 60. Furthermore, recurrence is reported in some series to be as high as 70% (Williams 1963) . The majority of these are calcium oxalate stones, and therefore much research has been devoted to the factors which predispose to the crystallization of calcium oxalate from urine (Finalyson 1974) and to measures designed to reduce the risk of recurrence. It is generally agreed that the primary objective of medical and surgical treatment is to clear the urinary tract of stones and thereafter to institute measures to lower the concentration of calcium and oxalate ions in the urine. This is usually done by increasing the urine volume and by dietary measures but. also to a lesser degree by drug therapy. 0141-0768/83/0 I0004-02/$0 1.00/0
Clearance of the urinary tract of stones less than 5 mm in diameter is usually by their spontaneous passage. Larger stones mostly require operi operations on the kidney or ureter. unless the stone is lodged in the lower ureter when extraction with a Davis loop or Dormia basket passed through a cystoscope is the standard procedure.
Urology is, however. now on the threshold of major changes in the surgical management of stone disease. for advances in radiological techniques which have already been applied to the removal of stones retained in the biliary passages are being modified so that renal stones can be removed with instruments introduced into the kidney by puncturing it from the back.
Nephroscopic removal of a renal stone was first described by Rupel & Brown in 1941 , but only recently have radiologists developed techniques for introducing small tubes ... directly into renal calyces (Fernstrom & Johansson 1976) . The track of the tube can be dilated and a nephroscope introduced, but the lumen is still relatively smalI and only tiny stones can be removed through it. This limiting factor is now being overcome by the introduction of devices through the nephroscope to fragment larger stones and so facilitate their removal.
In the 1950s the Russian, Yutkin (Watson 1970) , described a new method for fragmenting bladder stones, referred to as electrohydraulic lithotripsy (Urat I). This relied upon the direct application to the stone of a mechanical shock wave induced by an underwater spark produced by a condenser discharge. It was not popular because occasionally bladder injuries occurred (Pelander & Kaufman 1980) , and because other workers (Lamport & Newman 1955) had introduced a technique using ultrasonic vibrations which appeared to be considerably safer, though slower, in breaking up the stone.
Ultrasonic generators consist of quartz crystals which transform electrical into mechanical energy. The frequencies used are between 23 and 27 kHz. For this work the ultrasonic generator is perforce close to the head of the surgeon and it is mandatory that strict criteria be adopted to ensure that the operator is not overexposed to the ultrasound and harmonics of the fundamental frequency. Whilst the hazards of industrial ultrasound have been described (Acton & Hill 1977) , there is some fear that the implications are not yet fully understood. Furthermore, there appears to be wide variation in the output of different quartz crystals.
The introduction of both electrohydraulic and ultrasonic devices into the kidney have now been successfully undertaken -the latter being probably safer and less likely to cause stone fragments to become embedded. With both methods it is essential that the kidney is not obstructed, for serious pressure build ups may Occur. These techniques for removal of stones from the renal pelvis, upper ureter, and middle and lower calyces have been pioneered by Aiken et al. (1981) in Europe and by Wickham & Kellett (1981) in London. They involve the introduction of a small nephrostomy tube through a calyx to the area of the kidney which contains the stone. This track is then dilated to 25F and an operating nephroscope introduced along it. If the stone is small it can be seized with forceps or a basket and extracted, but if larger than the lumen of the instrument it is fragmented -usually by ultrasound -and the small pieces of stone washed out' through the nephroscope. A ureteric catheter may be inserted from below, preventing fragments passing down the ureter. When all pieces of stone have been removed, the instrument is withdrawn and the patient is usually able to leave hospital the following day.
Very recently, Chaussy and his co-workers (1982) in Munich have constructed a machine which is designed to disintegrate a renal calculus without any form of surgical procedure. It relies upon the focusing of an electrohydraulic shock wave produced on the same principle as the Urat I but at the geometric focus of an ellipsoid bowl. This has a secondary focus point which can be centred on the renal calculus. The patient is given a peridural anaesthetic and placed in a water bath which is on an integrated bench so that the patient can be moved. Two locating X-ray beams and the secondary focus of the ellipsoid are then all centred on the stone. Some 500-1000 shock pulses, each with a duration of 0.5 microseconds, are delivered to disintegrate the stone -the whole procedure lasting some 45 minutes.
This technique cannot be employed with an obstructed kidney unless a nephrostomy tube is in situ. Chaussy has now reported his first series of 72 patients. Certainly the results appear very promising, but it is perhaps too early to be certain that the technique does not leave tiny crystal l ĩe deposits behind which may later result In recurrences. One problem is the passage of stone fragments which cause ureteric colic in about 15% of the patients treated.
It seems that percutaneous stone extraction as a technique has an assured future and it is perhaps not too extravagent a claim to suggest that this may well have as big an impact on urology as the change some years ago from open prostatectomy to transurethral resection.
The leading workers in this field are meeting at the Second International Urinary Stone Conference' to be held in Singapore shortly and these developments will be one of the major topics to be discussed. J G Brockis Department of Surgery University of Western Australia
